Patients with portal hypertension-related ascites (defined as high serum ascites albumin gradient > 1.1 g/dL with 90% diagnostic accuracy) can develop spontaneous ascitic fluid infections (AFI) without pre-existent intra-abdominal source [1] AFI occurs in 10-30% of adult cirrhotic patients with ascites in a year's time with in-hospital mortality rate of 20-40%. It has been reported that the risk of dying of some major complications of cirrhosis has decreased over time, but that from sepsis has increased. Increasing spread of multidrug-resistant (MDR) bacteria and the lack of new effective antibiotics are the likely reasons for this data. A due notice of this has been taken by World Health Organization who adopted an action plan to counteract the MDR strains in the 68th World Health Assembly. International Ascites Club planned a prospective, multicenter cross-sectional study which found the prevalence of MDR bacteria as 34% in 1302 cirrhotics across the globe and the same for India was 73% [2] .
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As per EASL and AASLD guidelines, SBP is diagnosed in patients with liver cirrhosis if polymorphonuclear cell count exceeds 250 cells/μL in ascetic fluid. It is recommended to initiate prompt antibiotic therapy without awaiting for bacterial culture report. About 50% of the AFI Literature on AFI in children with liver disease is limited, especially in terms of outcome in-hospital, multidrug resistance organisms and follow-up. In this regard the study published in this issue of Hepatology International, by Singh et al. [4] provides much needed data from an Indian tertiary care center about AFI (30%). The authors report a cohort of 194 predominantly pediatric chronic liver disease with mean age of 85 months. More than half the AFI were nosocomial in origin presenting as fever (60%), pain in the abdomen (30%) and diarrhea (7%) and 40% were asymptomatic [4] . Most other studies in the Table 1 have reported fever and abdominal pain as the most prevalent clinical features of AFI [serial number 3, 4, 7, 10, 11). In a report in 2017, from the same center as Singh et al. a total of 28.6% children with liver disease-related ascites had SBP/CNNA (serial number 4). The prevalence of this Indian centre is comparable to that reported from elsewhere: varying between 28 and 43% in children with portal hypertensive ascites and/or endstage chronic liver disease (serial number 3, 4, 7, 11). The prevalence of SBP decreased in Brazil from 29.06 to 13% in a decade (serial number 10 and 6), whereas around a decade back in Iran the prevalence varied between 20.06 and 36% in similar studies (serial number 8 and 9) and is 27.3% now (serial number 5). Signs of advanced liver disease such as low albumin, prolonged disease, cirrhosis, high Child-Pugh score and hepatic encephalopathy indicated higher likelihood of AFI as reported by Singh et al. [4] and others before (serial number 4,6,10). Elevated absolute neutrophil count and positive C reactive protein were also found to be good indicators of AFI (serial number 3 and 5). It has also been reported that total white cell count declined to 30%, neutrophil count reduced to half and ascitic fluid cultures became negative after 48 h of antibiotic therapy (serial number 9).
In the study by Singh et al. [4] , 40% of the children with chronic liver disease and AFI died in hospital and 7% had a 1-year AFI recurrence. Chronic liver disease with SBP was similar to CNNA except for higher in-hospital mortality. Area under ROC curve (AUC = 0.72) showed that Child-Pugh score cut-off 11 had 65% sensitivity and 71% specificity to determine in-hospital mortality [4] . Other studies have reported mortality of 25% and 40%, respectively, associated with AFI and SBP, respectively (serial number 4, 7). In a Brazilian study, the cumulative probability of native liver survival was 77.8% at 1 month, 27.8% at 3 months, and 11.1% at 6 months following the first episode of SBP resulting in mortality in 60% and liver transplant in 39% within a year (serial number 3). AFI follows an episode of bacteremia due to the constant exchange of fluids between the peritoneal and intravascular space. Bacterascites represents the transitory passage of bacteria through the ascitic fluid before lysis resulting from the bactericidal activity of ascites. So some patients may have bacterascites and later develop SBP. But it has also been suggested that the complement deficiency induced by chronic liver disease may be important in the pathogenesis of SBP. There should be immediate initiation of antibiotic treatment after AFI is diagnosed and so, a good knowledge of the local pathogens in the various centers as well as their sensitivity pattern is required. As is evident from table, most episodes of SBP are monomicrobial and due to Gram-negative bacteria, Escherichia coli being the most frequently isolated organism. Other frequently isolated bacteria include Klebsiella, Pseudomonas aeruginosa, methicillin-resistant Staphylococcus aureus, S. pneumoniae and Enterococci (table). Some workers have suggested that pneumococcal vaccination may have a role to play in the prevention of SBP in children (serial number 9). In the light of the emergence of MDR bacteria as causative agents of AFI, it is imperative to relook at the first-line antibiotics. The present study by Singh et al. is the first pediatric study to report that 83% of the Gram-negative organisms causing AFI were MDR and 80% of these were nosocomial infections [4] . Similar results have been reported by a global study for isolates from Indian centers [2] . Moreover, in this global report, extensively drug-resistant (XDR) bacteria, which are defined as nonsusceptibility to at least 1 agent in all but less than 2 antimicrobial categories, were present in 33% of isolates from India as compared to other countries (0-16% isolates). Sensitivity to cefoperazone-sulbactam and carbapenem was present in 60% and 70%, respectively, in the present study by Singh et al. [4] which means that 30% of the isolates were carbapenem-resistant and these figures are comparable with the 22% XDR reported by the global study [2] for the isolates from India [2] . On univariate analysis, Singh et al. ) , use of antibiotics in the 3 months before hospitalization and prior health care exposure in the global study [2] . Fernandez et al. in their hallmark work report that nosocomial origin, norfloxacin prophylaxis, previous infection with MDR bacteria and use of beta-lactams were risk factors for new MDR infections, treatment failure and poor survival in their cohort of decompensated cirrhosis among adults [5] . There have been many reports from across the world as well as India about emergence of MDR bacteria as a causative agent of AFI [2, 5] . The alarming increase in usage of injudicious antibiotic and the emergence of MDR isolates, emphasizes on careful use of antibiotics and an urgent need for early detection of these isolates for better treatment outcome. The increasing emergence of MDR pathogens is causing the failure of traditional treatment regimens for nosocomial SBP, namely third-generation cephalosporins. According to the recent recommendations, third-generation cephalosporins should be restricted only to selected patients, particularly in case of community-acquired infections [6] . Singh et al. [4] suggested use of cefoperazone-sulbactam or carbapenems as first line of antibiotics in children with nosocomial AFI. Two recent studies showed that cefoperazone/sulbactam had a lower success rate and a higher 14-day mortality rate compared with carbapenems in bloodstream infections due to extended spectrum beta-lactamase producing Enterobacteriaceae [7, 8] . Hence cefoperazone/sulbactam could be considered as empirical therapy in less severe patients with nosocomial infections or as definitive therapy when antimicrobial susceptibility test is available. But the severe nosocomial infections should be treated with carbapenems as the first line of therapy. Finally, children with CLD and AFI should be listed for early liver transplantation to improve their survival. For insight into future strategies please see the graphical abstract.
